Sister chromosome cohesion of Escherichia coli.
We analysed Escherichia coli cells synchronized for initiation of chromosomal DNA replication by fluorescence in situ hybridization (FISH) using fluorescent DNA probes corresponding to various chromosomal regions. Sister copies of regions in an approximately oriC-proximal half of the chromosome are cohesive with each other after replication until the late period of chromosome replication. Sister copies of regions relatively close to the terminus are also separated from each other in the same late period of replication. It is important that sister copies in all the tested regions are thus separated from each other nearly all at once in the late period of chromosome replication. These results are consistent with results obtained by FISH in randomly growing cultures. Cohesion of sister copies in an oriC-close region is observed in a dam null mutant lacking DNA adenine methyltransferase the same as in the parental isogenic dam+ strain, indicating that the cohesion is independent of DNA adenine methyltransferase. This further implies that hemimethylated DNA-binding proteins, such as SeqA, are not involved in the cohesion. On the other hand, the cohesion of sister copies of the oriC-close region was not observed in mukB null mutant cells, suggesting that MukB might be involved in the chromosome cohesion.